AD-A075  309  ARMY  ENGINEERING  DISTRICT  NORFOLK  VA  F/G  13/2 

NATIONAL  DAM  SAFETY  PROGRAM.  LAKE  BRITTLE  DAM  (VA-06122)#  POTOM— ETC(U) 
SEP  79  J  A  WALSH 


POTOMAC  RIVER  3ASIN 


ADA0753u9 

Name  Of  Dam:  lakh  brittle  dam 
Location:  fauquier  county 

Inventory  Number:  06122 


DlSTlISt/nON_STATL'MprT_A 

Apf>o**4  W»  p«bUc  tali  ml 
P^^bulMa  UaiunWd 


PREPARED  BY 

NORFOLK  DISTRICT  CORPS  OF  ENGINEERS 
803  FRONT  STREET 
NORFOLK.  VIRGINIA  23510 

SEPTEMBER  1979 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DDC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


ItCuWt**  CL  AStlf  ICATION  0*  Th«S  NAGl  •*«*»  Dmtm  fnimtnj 


>  wiCi*iCnT'j  Catalog  numicr 


2  GOVT  ACCCMION  NO 


ASSiriCATtON  OONNOAADtNG 
OULl 


•  REPORT  DOCUMENTATION  PAGE 


••(•OUT  HU 


HEAD  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


VA  06122  1 


*  ^fia  se"*  f“*fnspec  1 1  on  Report 
National  Dan  Safety  Program 

LAKE  BRITTLE  DAM 
Fauquier  County.  VA 


7  a^TmO 

■'Norfolk  District  Corps  of  Engineers 
803  Front  Street 
Norfolk.  Va  23510  _ 


»C**0*M<NG  3A0ANIJ  AT, ON  H  AM  f  ANO  *00*f!S 


II  COmTROLW<MO  OPAlCt  NAMl  ANO  AOC«(it 

U.  S.  Army  Engineering  District,  Norfolk  .  J 
803  Front  Street 

Norfolk,  VA  23510  _ 


or  see oar  «  ecmoo  covtmto 


Final 


«  A,«.O«mN0  0*0  «l»0»T  HuualH 


>J  «C»OMT  D  AT  I 


Approved  for  public  release;  distribution  unlimited. 


IT  D»i*Ni§j*'0N  PATlMfifT  m#  mh'ftt  ssi»»*<  in  9>«rt  JO.  It  fmm  Hmpnn 


>  National  Dam  Safety  Program.  Lake  Brittle  Dam  (VA— 06122),  Potomac  River 
Basin,  Fauquier  County,  Virginia.  Phase  1  Inspection  Report. 


'•  »U»»U  r«*H  *  »■»  HOT*! 

Copies  are  obtainable  from  National  Technical  Information  Service, 
Springfield,  Virginia  22151 


*•  « c  V  •c*01  CsmlMw*  1  earstiart  N  w*<*  nvmh** 

Dams  -  VA 

National  Dam  Safety  Program  Phase  I 
Dam  Safety 
Dam  Inspection 


AC*  wNnm  «sf»  TSrs* m  ..<#•  It  n*t0»*mrr  m»4  fr  WnI 


(See  reverse  side) 


do  ,:sr,  1473  taiTioH  o»  *  hov  «»  ’»  os*OLt** 


««CU«ITY  Cu  **»l>'C«TlOW  0»  T„i*  Of 


20.  Abstract 

>4 

Pursuant  to  Public  Law  92-367,  Phase  I  Inspection  Reports  are  prep 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
Inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  laj 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human] 
life  or  property.  The  assessment  of  the  general  conditions  of  the 
is  based  upon  available  data  and  visual  Inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 


Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I  report  addresses  the] 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects 
the  dam.  The  engineering  techniques  employed  give  a  reasonably 
accurate  assessaent  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a  Phase  I  inspection.  Assessment  and  remedial  measures  in  t) 
report  include  the  requirements  of  additional  indepth  study  when 
necessary 

Phase  I  reports  Include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures 
hydraulic/hydro logic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 
measures. 
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PREFACE 


This  report  it  prepared  under  guidance  contained  in  the  Recommended 
Cuidelinea  for  Safety  Inapection  of  Daaa ,  for  Phaae  I  Invest  igat tona . 
Copies  of  these  guidelines  may  be  obtained  froai  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phaae  I  invest i- 
ion  is  to  identity  exped i t toua ly  those  dans  which  nay  pose  hatards  to 
hunan  life  or  property.  The  assessment  of  the  general  condition  of  the 
dan  is  based  upon  svailable  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  napping,  subsurface 
invest i  1“  ions  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identity  any  need  for  such  studies. 

In  reviewing  this  leport,  it  should  be  realised  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected 

Phase  1  inspections  are  not  intended  to  provide  detailed  hydrologic 
end  hydraulic  analyses  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  t  lie  estimated  "Ptobable  Maximus 
Flood"  for  the  region  (flood  discharges  that  auiy  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  design  flood  provides  a 
measuie  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
cons. dering  the  site  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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Name  of  Dan: 

Stats: 

County: 

USGS  Quad  Sheet: 
Stream: 

Date  of  Inspection: 


Lake  Brittle  Dam 
Virginia 
Fauquier 
Thoroughfare  Gap 
South  Run 
30  May  1979 


Lake  Brittle  Dam  is  an  earthfill  structure  about  1200  feet  long  and 
32.5  feet  high.  The  dam  is  owned  and  operated  by  the  Virginia 
Commission  of  Game  and  Inland  Fisheries.  The  dam  is  classified  as  an 
intermediate  size  with  a  significant  hazard  classification.  The 
principal  spillvmy  consists  of  a  36-inch  reinforced  concrete  pipe, 
served  by  a  drop-inlet  located  in  the  reservoir.  The  ungated  spillway 
located  at  the  left  abutment  is  an  open  channel  earthen  spillway  with 
a  concrete  weir  at  its  crest.  The  emergency  spillway  located  at  the 
right  abutment  is  an  open  channel  earthen  spillway.  The  dam  is 
located  about  0.4  miles  west  of  Vint  Hill  Farms  Station  Military 
Reservation. 


Based  on  criteria  established  by  the  Department  of  the  Army,  Office  of 
the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood  (SDF)  is  the 
1/2  PMF .  The  ungated  spillway  and  the  emergency  spillway  will  pass  35 
percent  of  the  PMF  without  overtopping  the  dam;  therefore,  the  ungated 
spill»*y  and  emergency  spillway  are  adjudged  as  inadequate.  The 
visual  inspection  revealed  no  apparent  problems  and  the  dam  is 
considered  stable  for  maximum  pool  operations.  There  is  no  Immediate 
need  for  remedial  measures.  However,  an  annual  maintenance  and 
inspection  program  should  be  initiated  within  12  months.  The  program 
should  correct  the  items  mentioned  in  Section  7.2. 
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UPSTREAM  slope 

OVERALL  VIEWS  OF  DAM 

31  MAY  ,  19  79 


1.1  General: 


SECTION  1 

PROJECT  INFORMATION 


1.1.1  Authority :  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate 
a  national  program  of  safety  inspections  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
Inspection  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (See  Reference  3,  Appendix  VI).  The  main 
responsibility  is  to  expeditiously  identify  those  dams  which  may  be  a 
potential  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Lake  Brittle  Dam  is  an  earth 
embankment  dam  about  1200  feet  long  and  32.5  feet  high.  The 
embankment  is  a  homogeneous  structure  keyed  into  a  "solid"  material 
foundation  with  no  drainage  system.  The  top  of  the  dam  is  1H  feet 
wide  at  an  elevation  132.5  feet  assumed  datum*.  The  upstream  slope 
has  a  1  vertical  to  3  horizontal  (1:3)  slope  and  the  downstream  slope 
is  (1:2.5). 

The  principal  splll«y  consists  of  a  36-inch  reinforced  concrete 
pipe,  running  through  the  iam  at  a  low  level.  The  pipe  is  served  by  a 
drop- inlet  structure  located  in  the  reservoir  with  a  crest  at 
elevation  127.0.  One  side  of  the  drop-inlet  is  comprised  of  two  2  x 
12-inch  timber  stoplogs  placed  on  top  of  each  other.  These  boards 
must  be  removed  to  lower  the  reservoir  below  normal  pool.  The 
discharge  outlet  is  partially  submerged  due  to  the  pool  level  in  the 
stilling  basin. 

The  urgated  spillway  is  an  open  channel  earthen  spillway  at  the 
left  abutment.  It  has  a  bottom  width  of  about  150  feet  with  a  2-foot 
wide  concrete  weir  crest  at  elevation  127.5  feet*.  The  approach 
channel  slopes  slightly  for  150  feet  and  the  discharge  channel  slopes 
down  the  left  abutment  to  the  downstream  channel. 

The  emergency  spillway  is  an  earthen  side-channel  spillway  located  at 
the  right  abutment.  It  has  a  bottom  width  of  about  50  feet  with  the 
crest  at  elevation  128.0*.  The  approach  and  discharge  channel  slope 
slightly  with  the  discharge  channel  discharging  into  the  woods  below 
the  dam  and  then  to  the  downstream  channel. 
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1.2.2  Location:  Lake  Brittle  Dam  is  located  on  South  Run  about 
0.4  ailes  west  of  Vint  Hill  Farms  Station  Military  Reservation. 

1.2.3  Size  Classification:  The  dam  is  classified  as  an 
"intermediate"  size  structure  because  of  the  storage  volume  at  the  top 
of  dam  (1300  acre- feet). 

1.2.4  Hazard  Classification:  The  dam  is  located  in  a  rural  area 
above  Vint  Hill  Farms  Station  Military  Reservation  and  is  therefore 
given  a  significant  hazard  classification  in  accordance  with 
guidelines  of  Reference  3,  Appendix  VI.  The  hazard  classification 
used  to  categorize  dams  is  a  function  of  location  only  and  has  nothing 
to  do  with  its  stability  or  probability  of  failure. 

1.2.5  Ownership:  Virginia  Games  and  Inland  Fisheries 

1.2.6  Purpose:  Recreation 

1.2.7  Design  and  Construction  History:  The  dam  was  designed  by 
Perrow  &  Brock erbrough  Consulting  Engineers  and  constructed  in  1954  by 
R.  L.  Rider  i  Co. 

1.2.8  Normal  Operational  Procedures:  Water  flows  automatically 
over  the  drop-inlet  to  the  principal  spillway  outlet  as  the  reservoir 
pool  rises  above  elevation  127*.  Flows  pass  automatically  through  the 
ungated  and  emergency  spillway  as  the  pool  rises  above  the  crest  of 
each  spillway. 

1.3  Pertinent  Data: 

1.3.1  Drainage  Areas:  The  dam  controls  a  drainage  area  of  4.79 
square  miles. 

1.3.2  Discharge  at  Dam  Sit* ; 

Maximum  known  flood  -  During  Tropical  Storm  Agnes  in  1972  the  pool 
reached  approximately  elevation  130.5*.  The  discharge  was 
approximately  2667  cfs. 


Ungated  spillway 

Pool  level  at  top  of  dam .  4528  c.f.s. 

Emergency  Spillway: 

Pool  level  at  top  of  dam .  1360  c.f.s. 
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1.3-3  Dam  and  Reservoir  Data:  Pertinent  data  on  the  dam  and 
reservoir  are  shown  in  the  following  table: 

Table  1.1  DAM  AND  RESERVOIR  DATA 


_ Reservoir _ 

Capacity _ 

Elevation  Area  Acre  Watershed  Length 
Item _ feet* _ acres  feet  inches  miles 


Top  of  dam 

132.5 

116 

1300 

5.09 

0.8 

Emergency  spillway  crest 

128.0 

83 

820 

3.21 

0.7 

Ungated  spillway  crest 

127.5 

80 

780 

3.05 

0.7 

Principal  spillway  crest(a) 

127.0 

77 

7  35 

2.88 

0.7 

Streambed  100* 


•  The  USGS  QUAD  SHEET  Thoroughfare  Gap  list  the  normal  pool  at  401. 0  feet 
mean  sea  level.  All  elevations  are  referenced  to  those  on  the  drawings 
provided  by  the  owner  which  are  not  mean  sea  level. 

(a)  Normal  Pool 
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SECTION  2 


ENGINEERING  DATA 

2.1  Design:  Design  data  were  provided  by  the  owners.  The  data 
reviewed  included  the  following: 

a.  Complete  1 95 ^  contract  documents  which  include  drawings 
(Appendix  I,  Plates  I,  II,  and  III)  and  speci ideations  (Appendix  V). 
The  documents  were  prepared  by  Perrow  &  Brockenbrough,  Consulting 
Engineers,  Richmond,  Virginia.  The  contract  documents  show  plans  and 
cross  sections  of  the  embankment  and  appurtenant  structures.  The 
spec  1  fi cations  outline  the  required  construction  procedures  and 
material  requirements. 

b.  A  1955  contract  drawing  by  Perrow  &  Brockenbrough  for  the 
construction  of  an  access  road  to  the  dam.  The  drawing  also  includes 
repair  and  riprapping  of  the  upstream  slope  of  the  dam  embankment 
(Appendix  I,  Plate  IV). 

c.  A  1973  boundary  survey  of  property  on  the  reservoir  shoreline 
showing  nearest  available  survey  monuments. 

The  contract  documents  show  that  the  dam  was  professionally 
designed.  The  embankment  is  a  homogeneous  structure  keyed  into  a 
"solid"  material  foundation  with  no  drainage  system.  Fill  was  placed 
in  6-inch  lifts  and  compacted  with  a  sheeps-foot  roller  having  a  unit 
contact  pressure  of  200  pounds  per  square  inch.  The  required  density 
was  95  percent  of  maximum  density  at  optimum  moisture,  but  no  test 
procedure  was  noted.  Borrow  areas  are  shown  on  the  drawings,  and  the 
specifications  require  clean  clay  for  fill.  A  wooden  barrier  wall  is 
located  at  the  center  of  the  embankment  at  the  -waterline  to  prevent 
animals  from  burrowing  throught  the  dam. 

There  are  no  design  studies,  reports,  or  calculations  available. 
There  are  no  references  to  hydrologic,  hydraulic,  or  geologic 
reports.  Borings  are  referenced  in  the  specifications,  but  locations 
are  not  sho*c  on  the  drawings  and  no  logs  are  available.  There  are  no 
other  known  field  investigations .  There  are  no  records  of  laboratory 
testing. 

2.2  Construction:  There  are  no  available  construction  records. 

2.3  Evaluation:  The  contract  drawings  adequately  present  the 
embankment  and  appurtenant  structures.  The  drawings  were  reported  by 
the  owners  to  be  as-built  documents,  but  there  is  nothing  on  the 
drawings  indicating  them  as  as-built  documents.  The  contract 

speci  fications  adequately  outline  the  required  construction  measures 
and  material  requirements. 


There  are  no  construction  records  to  verify  compliance  with  the 
specifications.  Also,  there  are  no  design  records  to  determine  the 
nature  of  the  structure.  However,  the  contract  documents  indicate 
that  the  dam  was  designed  under  the  direction  of  professional 
attention. 
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SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings: 

3.1.1  General:  The  results  of  the  31  May  1979  inspection  are 
recorded  in  Appendix  III.  At  the  time  of  the  inspection  the  pool 
elevation  was  at  127.0*,  or  about  normal  pool  elevation.  There  was  no 
regulating  equipment  or.  the  outlet  works,  and  a  36-inch  principal 
spillway  outlet  was  half  submerged  by  the  pool  level  in  the  stilling 
basin.  The  only  previously  knotei  inspection  was  a  1972  visual 
inspection  report  with  recoaxsendations  by  Froehling  A  Robertson,  Inc. , 
Richmond,  Virginia.  This  report  indicated  the  embankment  and 
spillways  were  overgrown  with  brush  and  locust,  and  the  embankment  was 
infested  with  moles.  Also,  the  upstream  slope  had  developed  a 
wave-cut  bench  with  a  shallow  ripline  extending  the  full  length  of  the 
lam.  Reccanendations  included  removing  vegetation,  riprapping  the 
upstream  slope,  and  instituting  a  regular  inspection  and  maintenance 
program.  According  to  John  Banister,  the  embankment  and  spillway  were 
trimmed  of  vegetation,  but  no  riprap  was  installed  nor  was  a  regular 
Inspection  and  maintenance  program  instituted. 

3.1.2.  Dam:  The  embankment  was  in  fair  condition.  However,  the 
■upstream  slope  had  experienced  erosion  along  the  shoreline.  It  also 
had  little  to  no  vegetative  cover.  Existing  riprapped  slope 
protection  had  deteriorated .  Also,  it  was  noted  that  the  -upstream 
slope  had  been  subjected  to  a  3  to  ‘‘-foot  drawdown  from  normal  pool 
without  any  detrimental  effect  to  the  slope.  The  crest  of  the  dam 
served  as  a  foot  path.  See  the  overall  photographs  in  the  front  of 
the  report.  The  downstream  slope  was  thickly  vegetated  with  brush  and 
locust  saplings  except  for  surface  erosion  that  had  exposed  most  of 
the  slope  in  an  area  about  150  feet  right  of  the  principal  spillway, 
Appendix  II,  Photo  6  and  9,  respectively .  A  linear  wet  spot  was 
located  in  the  embankment  about  125  feet  right  of  the  spillway. 

Several  wet  spots  with  local  ponding  were  located  in  the  downstream 
area.  Appendix  II,  Photo  5.  The  embankment  seep  and  the  general 
downstream  seepage  area  are  shown  on  Plate  I,  Appendix  I.  However,  no 
sloughing,  settlement  or  misalignment  were  noted. 

3.1.3  Appurtenant  Structures:  Observations  of  the  intake 
structure  showed  deterioration.  However,  most  of  the  structure  was 
submerged  at  the  time  of  the  inspection.  Appendix  II,  Photo  1.  The 
principal  spillway  and  discharge  channel  appeared  to  be  in  good 
condition  and  showed  no  signs  of  deterioration.  Appendix  II,  Photo  2. 


3.1.9  'Jngated  and  Emergency  Spillway:  The  ungated 
in  good  condition  except  for  some  sparse  areas  of  grass 
Appendix  II,  Photo  8.  Also,  there  was  heavy  vegetation 
end  of  the  discharge  channel  that  would  obstruct  flow, 
spillway  had  a  small  erosion  gully  in  the  upper  portion 
discharge  channel.  Also,  there  was  heavy  vegetation  in 
portion  of  the  channel.  Appendix  II,  Photo  7. 
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3.1-5  Instrumentation:  There  was  no  Instrumentation  on  the  dam 
other  than  a  concrete  weir  across  the  ungated  spillway. 

3-1-6  Reservoir  Area:  The  surrounding  area  had  gently  rolling 
terrain,  half  wooded  and  half  pastureland.  There  were  no  signs  of 
shoreline  erosion  or  apparent  slope  failures.  There  was  no  available 
information  pertaining  to  sedimentation. 

3.1.7  Downstream  Channel:  The  downstream  area  was  thick  with 

the  growth  in  the  channel  and  overbank  for  at  least  one-quarter  mile 
downstream.  Appendix  II,  Photo  3-  Portions  of  Vint  Hill  Farms  Station 
Military  Reservation  lie  about  cne-half  mile  below  the  dam.  The 
channel  below  the  stilling  basin  was  shallow  (less  than  2  feet)  and 
about  15  feet  wide. 

3.2  Evaluation:  Overall,  the  dam  appeared  to  be  in  fair 
condition.  There  are  no  problems  that  require  isnediate  remedial 
measures.  However,  the  inspection  revealed  certain  items  which  should 
be  scheduled  as  part  of  an  annual  maintenance  program.  These  are: 

a.  Trim  all  brush  and  locust  located  on  the  embankment. 

b.  Repair  the  small  erosion  gully  in  the  upper  portion  of  the 
discharge  channel  of  the  emergency  spillway. 

c.  Provide  a  paved  foot  path  across  the  crest  of  the  dam.  This 
will  still  allow  access  along  the  dam  and  protect  the  crest  from 
erosion. 

d.  Provide  a  vegetative  cover  (grass)  for  all  exposed  areas  on 
the  dam,  particularly  the  upstream  slope.  Additional  slope  protection 
is  not  considered  necessary,  because  of  very  little  wave  action  and 
non- fluctuating  pool  levels. 

e.  Provide  a  staff  gage  on  the  intake  structure  to  extend  above 
the  normal  pool  elevation. 

f.  Monitor  periodically  the  wet  spot  located  in  the  downstream 
slope  to  detect  seepage,  particularly  during  high  water  levels.  Also 
monitor  the  wet  spots  in  the  downstream  area.  If  seepage  should 
develop  on  the  slope,  or  the  downstream  wet  spots  should  become  muddy, 
the  services  of  a  qualified  geotechnical  engineering  firm  should  be 
retained  to  consider  isnediate  remedial  measures. 

g.  Clear  the  tr»es  in  the  emergency  spillway  discharge  channel  to 
allow  unobstructed  flow  to  the  creek  in  the  downstream  area.  The 
trees  could  direct  flow  toward  the  toe  of  the  downstream  embankment 
and  encourage  erosion.  It  is  not  considered  necessary  to  clear  the 
trees  in  the  ungated  spillway,  because  obstructed  flows  will  likely  be 
directed  away  from  the  embankment. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures:  Lake  Brittle  Dam  is  used  for  recreation.  The 
normal  pool  elevation  is  maintained  by  a  drop-inlet  serving  the 
principal  spillway.  When  the  pool  rises  above  the  crest  of  the 
drop-inlet,  water  automatically  passes  through  the  principal 
spillway.  During  extreme  flood  periods,  the  pool  may  rise  above  the 
ungated  spillvay  crest  and  the  emergency  spillway  crest  causing  flow 
to  automatically  pass  downstream.  Wooden  stoplogs  must  be  removed 
from  the  drop-inlet  to  dewater  the  lake. 

4.2  Maintenance:  A  routine  maintenance  program  has  not  been 
established  for  Lake  Brittle  Dam,  although  periodic  maintenance  has 
occurred.  Stoplogs  are  replaced  when  needed  and  the  surrounding  area 
is  cleaned  of  trash  and  debris  weekly. 

“•3  Warning  System:  At  the  present  time,  there  is  no  warning 
system  or  evacuation  plan  in  operation. 

11 -1*  Evaluation:  The  dam  does  not  require  an  elaborate 
operational  and  maintenance  procedure.  However,  the  annual 
maintenance  and  inspection  program  should  be  initiated  to  help  detect 
and  control  problems  that  may  occur. 


SECTION  5 

HYDRAULIC/HYDROLOGIC  DESIGN 


5.1  Design:  Partial  design  information  is  on  file  at  the  owner's 
office. 

5.2  Hydrologic  Records:  Rainfall  records  are  available  at  the 
owner's  office.  The  peak  29-hour  recorded  rainfall  occurred  during 
Tropical  Storm  Agnes  on  22  June  1972  (10.12  inches).  Air  and  water 
temperature  and  rainfall  values  are  recorded  at  7:00  AM  each  morning 
by  a  representati ve  that  resides  at  the  lake. 

5.3  Flood  Experience:  The  maximum  flood  reached  was 
approximately  elevation  130.5  or  about  2  feet  below  the  top  of  the 
dam,  during  Tropical  Storm  Agnes  in  June  1972. 

5.9  Flood  Potential:  The  PMF  and  i /2  PMF  were  developed  and 
routed  through  the  reservoir  by  use  of  the  HEC-1DB  computer  program 
(Reference  1,  Appendix  VI)  and  appropriate  'unit  hydrograph, 
precipitation,  and  storage-outflow  data.  Clark's  Tc  and  R 
coefficients  for  the  local  drainage  area  were  estimated  from  basin 
character istics.  The  rainfall  applied  to  the  developed  unit 
hydrograph  was  obtained  from  a  'J.  S.  Weather  Bureau  Publication 
(Reference  2,  Appendix  VI).  Losses  were  estimated  at  an  initial  loss 
of  1.0  inch  and  a  constant  loss  thereafter  of  0.05  inch/hour. 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data  are 
shown  in  table  1.1. 

Regulation  of  flow  from  the  reservoir  is  automatic  with  flow 
occurring  as  the  pool  rises  above  elevation  127.0*.  The  36-inch 
principal  spillway  allows  flow  to  pass  through  the  dam.  Flow  passes 
the  dam  though  the  ungated  spillway  and  emergency  spillway  as  the  pool 
elevation  rises  above  elevation  127.5*  and  128.0*,  respecti vely . 

The  storage  curve  was  developed  from  a  contour  map  of  the  lake 
furnished  by  the  owner  and  the  U.S.  Geological  Survey  Cuadrangie  Map. 
Rating  curves  were  developed  for  the  principal  spillway,  ungated 
spillway,  emergency  spillway,  non-overflow  section  of  the  right 
abutment.  In  routing  hydrographs  through  the  reservoir,  it  was 
assumed  that  the  Initial  pool  level  was  at  the  principal  spillway 
crest.  Flow  through  the  principal  spillway  was  not  used  in  the 
routings. 
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5.6  Overtopping  Potential:  The  probable  rise  in  the  reservoir 
and  other  pertinent  information  on  reservoir  performance  is  shown  in 
the  following  table: 

Table  5.1  RESERVOIR  PERFORMANCE 


Item 

Normal 

Flow 

PMF  1/ 

Peak  flow,  c.f.s. 

Inflow 

5 

106  26 

21252 

Outflow 

Maximum  elevation 

5 

1 0470 

21198 

ft,* 

'Jngated  Spillway 
(el.  127.5*) 

127  .0 

133.1* 

13k. k« 

Depth  of  flow,  ft. 

5.6 

6.9 

Du  ra  ti on ,  hrn . 

20 

20 

Velocity,  f. p.s.2/ 
Emergency  Spillway 
(el.  128. 0*) 

10.5 

11.6 

Depth  of  flow,  ft. 

5.1 

6.k 

Duration,  hrs. 

Ik 

16 

Velocity,  f. p.s.2/ 
Non-overflow  section 

(el.  132.5*) 

10.2 

11  .k 

Depth  of  flow,  ft. 

0.6 

1.9 

Duration,  hrs 

2.5 

5 

Velocity,  f. p.s.2/ 
Tail  water  elevation 
ft.,  • 

100* 

3.6 

6.3 

1/  The  PMF  is  an  estimate  of  flood  discharges  that  may  be  expected 
from  the  most  severe  combination  of  critical  meteorologic  and 
hydrologic  conditions  that  are  reasonably  possible  in  the  region. 


2/  Critical  velocity. 

5.7  Reservoir  Emptying  Potential:  The  36-inch  reinforced 
concrete  pipe  is  available  for  dewatering  the  reservoir,  assuming  that 
the  stoplogs  in  the  riser  can  be  removed  or  broken.  The  low  level 
opening  (bottom  boards  removed)  will  permit  withdrawal  of  about  1 87 
cfs  with  the  reservoir  level  at  the  crest  of  the  drop-inlet  and 
essentially  dewater  the  reservoir  in  less  than  k  days. 
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5.8  Evaluation:  Based  on  the  size  ( Intermediate )  and  hazard 
classification  (significant),  the  recommended  spillway  design  flood  is 
1/2  PMF  to  the  PMF.  Based  on  the  risk  involved  in  this  project  the 
SDF  is  the  1/2  PMF.  The  ungated  spillway  and  the  emergency  spillway 
will  pass  35  percent  of  the  "MF  without  overtopping  the  dam.  The  1/2 
PMF  will  overtop  the  dam  to  a  maximum  0.6  feet  and  reach  an  average 
critical  velocity  of  3-6  feet  per  second. 

Conclusions  pertain  to  present  day  conditions  and  the  effect  of 
future  development  on  the  hydrology  has  not  been  considered. 


SECTION  6 
DAM  STABILITY 


6.1  Foundation  and  Abutments:  The  subsurface  conditions  are 
unknown  other  than  the  general  geologic  description  presented  in  the 
1972  inspection  by  Froehling  A  Robertson,  Inc.,  Appendix  IV. 

According  to  this  report,  the  area  is  underlain  by  the  Triassic 
Formation  consisting  of  Bull  Run  Shale  and  the  Manassas  Sandstone. 

The  visual  inspection  revealed  several  wet  spots  in  the  downstream 
area  within  100  feet  of  the  embankment.  There  is  insufficient 
information  to  determine  the  nature  of  the  seepage. 

According  to  the  drawings  the  dam  is  keyed  into  "solid"  material, 
but  does  not  have  a  foundation  drainage  system.  The  specifications 
did  not  note  any  special  foundation  treatment  other  than  initial 
placement  of  fill.  Overall,  based  on  the  visual  inspection  the 
foundation  appears  stable,  but  there  is  insufficient  information  to 
adequately  determine  the  foundation  conditions. 

6.2  Embankment 


6.2.1  Material:  The  specifications  required  a  clean  clay  free 
from  roots,  topsoil  and  other  objectionable  materials.  The  borrow 
sources  we  re  located  in  the  ungated  spillway  area  and  pits  located 
north  and  south  of  the  dam.  Based  on  the  geology,  the  area  soils  are 
a  fine  grained,  acidic,  residual  material. 

The  embankment  was  constructed  with  a  barrier  wall  in  the  center 
of  the  dam  as  shown  on  Plate  I,  Appendix  I.  A  complete  description  of 
the  wall  is  provided  in  the  specifications,  Section  7,  Pages  5-6, 
Appendix  V.  Essentially,  the  wail  is  a  5-foot  wooden  barrier  with  a 
2- foot  concrete  block  cap.  The  purpose  of  the  barrier  is  to  prevent 
damage  to  the  earth  fill  by  burrowing  rodents. 

Assuming  a  straight  phreatic  surface  from  design  pool  elevation 
127*,  the  wood  is  submerged  and  therefore  possibly  preserved. 

However,  the  area  soils  are  acidic  and  there  is  concern  as  to  whether 
or  not  the  wood  has  deteriorated,  particularly  at  the  waterline.  The 
visual  inspection  revealed  no  signs  of  settlement  along  the  crest  of 
the  embankment  that  would  indicate  a  collapse  of  subsequent  voids  due 
to  deteriorated  wood  within  the  fill. 

The  visual  inspection  did  reveal  a  linear  wet  spot  located  on  the 
downstream  embankment  slope  about  125  feet  to  the  right  of  the 
principal  spillway.  The  pool  elevation  was  at  about  127*  and  the 
seepage  exited  at  about  elevation  116*.  The  structure  has  no  drainage 
system,  therefore,  seepage  on  the  embankment  should  be  expected.  The 
inspection  found  no  other  areas  of  seepage  on  the  embankment.  It  is 
possible  the  embankment  seepage  is  passing  into  the  foundation  and 
discharging  into  the  several  wet  spots  located  in  the  inmediate 
downstream  area. 
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6.2.2  Stability:  There  are  no  stability  calculations  for  any 
loading  conditions  on  the  dam.  Based  on  the  drawings,  the  embankment 
Is  14  feet  wide  with  a  1V:3H  upstream  slope  and  1V:2.5H  downstream 
slope.  According  to  the  guidelines  outlined  in  Design  of  Small  Dams, 
O.S.  Department  of  Interior,  Bureau  of  Reclamation,  for  homogeneous 
earthfi lied  dams  on  stable  foundations,  the  recommended  width  for  this 
type  dam  Is  16  feet  with  slopes  of  IV : 3H  upstream,  and  1V:2.5H 
downstream  for  clay/silt  soils.  Based  on  these  guidelines,  the  width 
is  inadequate,  but  the  slopes  are  adequate. 

The  dam  has  an  approximate  freeboard  of  5  feet.  Therefore,  the 
embankment  is  presently  existing  at  a  maximum  pool  load.  Also,  it  was 
noted  that  the  upstream  slope  had  been  subjected  to  a  3  to  4-foot 
drawdom  from  normal  (maximum)  pool  without  any  detrimental  effect  to 
the  slope. 

6.2.3  Seismic  Stability:  The  dam  is  located  in  Seismic  Tone  2. 
Therefore,  according  to  Reference  3.  Appendix  VI,  the  dam  is 
considered  to  have  no  hazard  from  earthquakes  provided  static 
stability  conditions  are  satisfactory  and  conventional  safety  margins 
exist. 

6.3  Evaluation:  There  is  insufficient  design  and  construction 
data  available  to  assess  the  stability  of  the  structure.  According  to 
Bureau  of  Reclamation  guidelines,  the  dam  width  is  inadequate. 

However,  based  on  the  visual  inspection  and  the  noted  drawdown 
performance,  the  embankment  appears  stable  for  maximum  pool 
elevation. 

Overtopping  flows  during  the  spillway  design  flood  which  overtop  the 
dam  by  0.6  feet  with  an  average  critical  velocity  of  3-6  EPS  is  not 
considered  detrimental  to  the  dam.  The  design  flood  velocity  is  below 
the  typical  permissible  velocity  of  6.0  fps  for  vegetated  compacted 
earth  dams. 
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SECTION  7 


ASSESSMENT,  REOOffCNDATIONS/ REMEDIAL  MEASURES 

7.1  Assessment:  Lake  Brittle  Dam,  as  observed  31  May  1979, 
appears  stable.  Available  engineering  data  were  limited  to  contract 
drawings  and  specifications.  The  visual  Inspection  uncovered  no 
apparent  problems  that  threaten  the  integrity  of  the  dam.  There  is  no 
regular  maintenance  program.  There  is  no  regulating  equipment  on  the 
dam.  Reference  3,  Appendix  VI,  recomnends  a  Spillway  Design  Flood 
equivalent  to  the  1/2  PMF  to  the  PMF.  Based  on  the  risk  involved  in 
this  project  the  SDF  is  1/2  PMF.  The  ungated  spillway  and  the 
emergency  spillway  will  piss  35  percent  of  the  PMF  without  overtopping 
the  dam;  therefore,  the  spillways  are  considered  inadequate.  Flows 
overtopping  the  dam  during  the  SDF  are  not  considered  detrimental  to 
the  embamkment. 

Based  on  the  visual  inspection  and  available  information,  the 
embankment  is  considered  stable  for  maximum  pool  operations. 

7.2  Recommends tions/Reaedial  Measures:  There  is  no  immediate 
need  for  remedial  measures.  However,  an  annual  maintenance  and 
inspection  program  should  be  initiated  within  12  months.  The 
following  items  are  suggested  and  should  be  scheduled  as  part  of  the 
first  annual  program. 

a.  Trim  all  brush  and  locust  located  on  the  embankment. 

b.  Repair  the  small  erosion  gully  in  the  upper  portion  of  the 
discharge  channel  of  the  emergency  spillway. 

c.  Provide  a  paved  foot  path  across  the  crest  of  the  dam. 

d.  Provide  a  vegetative  cover  (grass)  for  ail  exposed  areas  on 

the  dam,  particularly  the  upstream  slope. 

e.  Provide  a  staff  gage  on  the  intake  structure  to  extend  above 
the  normal  pool  elevation. 

f.  Monitor  periodically  the  wet  spot  located  in  the  downstream 

slope  to  detect  seepage  particularly  during  high  water  levels.  Also 
monitor  the  wet  spots  in  the  downstream  area.  If  seepage  should 

develop  on  the  slope,  or  the  downstream  wet  spots  should  become  muddy, 

the  services  of  a  qualified  geotechnical  engineering  firm  should  be 
retained  to  consider  isnediate  remedial  measures. 

g  Clear  the  trees  in  the  emergency  spillway  discharge  channel  to 
allow  unobstructed  flow  to  the  creek  in  the  downstream  area. 


The  owner  of  the  dam  is  cognisant  of  the  problems  that  exist,  and  is 
making  an  effort  to  secure  funds  to  perform  the  required  work.  (See 
Appendix  VII) 
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Richmond,  Virginia 
June  30,  1972 


Commonwealth  of  Virginia 
Commission  of  Game  &  Inland  fisheries 
P.  0.  Box  11104 
Richmond,  Virginia  23230 

Ref:  Inspection  of  Lake  Brittle  Dam 
Attn:  Hr.  Jack  Hoffman  FSR  Report  /t-1992-6 

Gentlemen : 

Upon  author i zat ion  of  Mr.  Jack  Hoffman  of  Commission  of  Game  S  Inland  Fisheries, 
the  writer  visited  the  Lake  Brittle  Dam  for  the  purpose  of  inspecting  the  dam.  This 
visual  inspection  was  aimed  at  determining  the  general  dam  conditions,  presence  of 
piping,  leakage  through  the  dam  and  around  the  primary  spillway,  condition  of  primary 
and  emergency  spillway  and  abutments  and  any  other  conditions  pertinent  to  the  function 
and  safety  of  the  structure.  This  report  is  of  necessity  general  and  limited  to  a 
visual  inspection,  review  of  available  drawings  and  information,  and  knowledge  of  the 
geological  history  of  the  area.  This  general  inspection  does  not  however  guarantee 
the  Integrity  of  the  dam. 

PAST  HISTORY  AND  DESIGN  INFORMATION 

Lake  Brittle  is  located  on  the  eastern  edge  of  Fauquier  County  in  a  setting  of 
gently  rolling  countryside  surrounded  mostly  by  hardwood  timber.  The  dam,  constructed 
prior  to  1955.  imponds  an  area  of  77  acres. 

GEOLOGY 


Lake  Brittle  is  formed  along  South  Run  about  Ij  miles  southeast  of  New  Baltimore, 
Virginia  and  adjacent  to  Vint  Hills  Farm  Station  Military  Reservation.  The  area  is  one 
of  li>«,  broad  relief  because  the  topography  has  been  developed  upon  rocks  of  a  Triassic 
basin  lying  east  of  Pond  Mountain  -  Baldwin  Ridge. 

The  Triassic  formation  has  been  identified  by  Roberts  (1922)  at  the  lake  site  as 
a  two-fold  one  consisting  of  the  Bull  Run  Shale  and  the  Manassas  sandstone  which  are 
irregularly  interbedded.  The  Manassas  sandstone  is  usually  reddish  and  arkosic,  and 
of  varying  induration.  Bull  Run  Shales  are  more  extensive  and  uniform  than  the  sandstone 
but  their  color  ranges  from  red  through  gray  and  blue  to  black.  The  shale  disintegrates 
re’dily  when  weathered  to  form  a  fine  silty  soil. 

i  *ISPECT  I  C’l  AfO  OBSERVATIONS 

The  writer  visited  Lake  Brittle  on  June  2?,  1972  and  inspected  the  Jan  and 
soitlwavs  by  walking  the  crest  and  toe  of  the  structure  noting  the  following  leficlenc'es 
which  should  be  corrected: 
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(1)  A  moderately  heavy  stand  of  locust  and  other  vegetation  that 
should  be  removed.  This  growth  obscures  the  surface  of  the 
dam  and  greatly  impeded  the  visual  inspection.  Additionally, 
the  developing  root  systems  of  the  locust  saplings  could 
result  in  weakening  the  structure. 

(2)  The  dam  is  Infested  with  moles.  The  burrowing  of  these 
animals,  while  not  extending  as  deep  as  the  locust  roots, 
is  a  potential  problem  as  the  burrows  may  afford  a  ready¬ 
made  conduit  which  could  be  enlarged  by  seepage  and  pose  a 
threat  to  the  safety  of  the  dam. 

(3)  The  upstream  face  of  the  dam  shows  the  development  of  a— - 
wave-cut  bench  with  a  shallow  nipline  extending  the  full 
width  of  the  dam.  The  rock  presently  covering  this  area 
is  apparently  too  small  and  ungraded  to  prevent  wave 
erosion  on  the  upstream  face.  Additional  coarse  riprap, 
equal  or  similar  to  Virginia  Department  of  Highways  dry 
riprap  Class  1,  should  be  added  to  the  upstream  face. 

(4)  Primary  spillway  should  be  cleared.  The  primary  spillway  / 
is  overgrown  with  hardwood  saplings  in  the  area  down 

stream  of  the  concrete  curtain.  These  saplings  trapped 
much  debris  during  the  high-water  following  tropical 
storm  Agnes.  The  secondary  spillway  is  clear  and  provided 
relief;  however,  the  impediment  to  free  flow  which  is  created 
by  the  stand  of  saplings  can  only  be  considered  detrimental 
to  the  integrity  of  the  dam.  Further,  the  tangle  o*  brush 
and  debris  below  the  primary  spillway  should  be  cleared.  A 
more  ideal  solution  would  be  removal  of  trees  along  the  lowest 
portion  of  the  land  slope  below  the  primary  spillway  to  provide 
a  channel  of  free  flow  for  water  lea.ng  the  lake  by  means  of 
the  spi 1 Iway . 

CONCLUSIONS  ASP  3  EC0.M*£NC  AT  I  ONS 

The  visual  inspection  permitted  by  the  heavy  growth  of  vegetation,  while  admittedly 
cursory,  revealed  no  cause  to  question  the  present  safety  of  the  dam.  A  more  thorough 
visual  inspection  could  have  been  made  if  the  dam  had  been  cleared  of  saplings,  brush, 
tall  grass,  and  weeds  and  maintained  in  that  condition. 

Areas  of  deficiencies  which  were  noted  are  indicated  under  INSPECTION  AND 
0BSEPVATI0NS  along  with  some  suggestions  for  remedy.  Initiation  of  a  program  to  remove 
trees  from  the  dam  and  a  periodic  moving  in  addition  to  an  annual  inspection  by 
competent  personnel  will  be  beneficial  to  proper  maintenance  of  the  :nteqrity  and  safety 
of  the  dam.  Ideally  the  inspection  should  be  made  shortly  after  mowing. 
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We  hope  we  have  supplied  the  requested  data.  If  you  have  any  questions  please 
feel  free  to  contact  the  writer. 


WMD/dw 


The  eita  ir  loor.tcd  in  rcxqplor  County,  Vir^inAe,  cn  SerrVi  Tx a  rith  the 
den  Icsn'-d  zirrszdLrxitel^  1,CC0  feet  upetroeu  ^ri  Str.to  fouto  773 »  t.o  irdirstod 
on  tlo  vicinity  cap.  Tbo  nroraev;  tc.n  to  I’y.i  Cdtircro  cn  liou'co  U.  S.  29  cad 

0.  S.  211. 

TLo  den  t  *i»  bo  rscclad  cn  c  Cteta  of  Vlrrlrda  cnxcd  rirht-of-uay.  Ths  \jy 
ecil-ic  cf  tie  dm  end  rerd  ♦•ill  t-j  tainted  cat.  by  IV .  Clsy  drlttla,  Vcrrccton 
Cur)!;  Crr.vry,  "erreatea,  Virginia,  or  bis  renccrentstiTo .  Tra  Coatrc.ctor  dc- 
clrl'c  is  Iff!:  at  tLo  site  erd  li^’at-of-u.y  shall  r^o  ua  appoint:,  set  ti<.b  IS*, 
iritilo  ci*  1  in  ro;2*ccci^ctl*r3. 

Vho  -jci-L  ctwll  ccn'iat  of  tl*a  irotellitica  of  ICS  linacr  ffc-.t  of  36  ltcli 
rclnfoi-crd  rci.o.'ovo  rl rit’x  c  concrete  overfUe;  ecu  cn  tbs  ufetreen  cad,  and 
c  canon's  /  (droll  er.  -.»o  Cc  Ertnea  erdy  tecterrry  divoroica  C:-;  <uy*  cbmral 
dsn  753  to  di’rrt  tho  sircis  three  jh  this  clvrir/j  cc retraction}  tta  da* 
rr.ta cf  U  -5  jrrrrsrt  r.trcen  led  durir:^  tin  ecrstrrctioc  cf  Uo  dee  era!  ccra 
rclly  :::rcre-fr3  for  r  cere  rail  io  colic!  ralcrisl;  tin  r it cin;;  cad  cc*-nr.c<  .iea 
of  c  cLy  :c  .0  rail  *-c  r’ca  eri;frsl  rrmJ  lira;  t/a  plrcirr  cr.d  crTpccticn  of 
cn  02rtb-.Mll  dsn  ?f  rcitcblo  rcvtsriel  cf  ax-ndra/aly  1,310  Jiraar  fret, 
ii'.cl  l-ej  tie  l'incvsl  cf  a  LI  top  ceil,  c::i,  ?ce  srd  unscitcbTo  v.'vciirl; 
plaairj  c  eui~<vf  ..all  cf  t ecu  Led  esnevsu)  blco':  in  the  ~-~z?  j;:i  of  tie  fill; 
ocretracv-icn  of  c  rtLJlrey  c;  prcrinstoly  130  it  at  in  loc^th  erd  ilacirc  ccr.rrato 
call  in 

Tea  Contractor  dell  rerrve  all  trees,  brrch,  lrps  and  cobric  ia  tie  i:>- 
m Sated  area  cf  tho  .rrrl  to  cca  c’i*  127.0  and  rtr.ll  cva*a  tbaa  cr  ctharwira  d_'e- 
pora  cf  f.en  2a  a  ccin-rr  cyrrcvcd  by  t!a  iredvrer.  All  atvnpa  rhr.ll  be  cct  iff 
to  rittla  f :'rr  incise  of  tea  (7rrd,  cxcr.pt  Vet  cuir-Mi-y  strife  try*  lxrrir  r’;r*:o 
tho  cin  lrcL  err-off,  rrcriied  tiny  dc  ret  cr'erd  cVcttj  olcTEtlon  121.C.  TLc 
crijirrl  crnci*  cf  tie  ?xrd  bar  rocorrcd  tie  tirber  ard  i j  icccvii  y  ell  mrc!: ent¬ 
ail  la  t.jrbar  2a  tba  pord  croa.  I)  rill  bo  cllcr  :d  to  crr.tln**s  cuoji  raccrr.l  until 
April  21,  l?il.  Aii-ir  this  drto,  tha  sore!  rate!) Jo  tirbor  cry  ba  lvaavod  by  t'x) 
Chi  car,  pravldod  it  caco  ret  ir.tcrfria  oitb  t.Lo  ccrrtiv.ctien,  but  the  Centre  ctor 
r ha  1.1  ccoperato  irith  tta  poroca  renovits*  wa  ti:>«r. 

Fir  ra  4  iccfcco  ef  top  soil  re  no  wed  ftra  area  corn  red  by  fill  acd  borrrrr 
pit  fror  ectn?  lorol  on  tla  unstrcca  cido  of  tfco  din  to  tbo  tco  cf  tbo  dm  oa 
tta  dom tx  tea  aide  and  coed  till*  ecec  vitb  yrnon  coed,  ca  oollod  for  in  tbo 
optoificcticn. 

Esrth  for  er.friiyg  tbo  den  fill  shall  bo  telon  fren  horroo  pita  looatod  ndja- 
oaat  to  tbo  dm. 


»  fV> 
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Tho  Cortrzntcr  shall  ris-.vn  c.U  trace,  brtsh,  lspe  tad  cebrio  in  tfco  lrvrdatod 
troa  cC  tlx  -cad  te  cra'.f  ’.v  X'7.0  cad  cl: .11  bvrn  t'.ra  or  othcr-ico  illcjcco  of  tlxa 
ia  a  earner  cpurcred  by  Cc  ;iixor.  All  ctrues  shell  bo  cut  erf  bo  uithin  cix 
lacl'-.D  ex  tie  yrurr.1,  crrrspt  that  rrcletl:^  cttrrx  ray  rcrcla  nbero  Vie  da  inch  cut¬ 
off,  f.icvcv'  i'1  they  ee  net  :  :lcic  above  olovctioa  121.').  Ccro  civil  bo  ta’-Da  ia  bnra- 
iny  oil  brut,  trees,  li.ro  o.ud  sttnepo  co  tLat  f.u-o  rill  rot  enreed  to  other  croco 
cad  Contractor  civil  ebb -to  Toruiccicn  or  a  perrlt  frun  tee  local  forester  boftoro 
cny  b*.YC ir-j  rJll  te  ciltr.  ad. 


All  cercbsntable  ti’er  lo  bain*-  revered  by  tie  or?  rierJ.  creor,  ulo  rill  bn  el- 
1  creed  to  crcitfxnj  cud  r  eerru.  cutll  April  21,  1954.  Aitor  tide  l_ho  tfco  teralcrt- 
eblo  tlibor  r:y  lx  rc  :rr  ;d  by  tla  arrxor,  provided  it  deco  cot  Interfere  oltb  ties 
coutrcctlca,  bat  tie  Contractor  dull  cooperate  tilth  the  psrrer  re  jovirg  the  debar. 

6.  STJ1S m» 

Tho  overflew  ten  cball  be  Clces  A  ccecroto  and  the  collr.ra  cad  arcfirall  cball  bo 
Clcso  B  ccnore-to. 


A.  Concrete  shell  bo  couponed  cf  ccrrent,  fine  cyxxynte,  cc.rce 

cg^rey-tc  end  rr.vcr  co  prcperticncd  and  aired  ae  te  pcxcr.co  a  plcctio  end  rerbabSo 
olrtnre  evitable  to  tie  a-r, cifio  cerditic-e  of  plecccont, 

Tho  rdr  cliall  to  declined  to  secure  ratertirbt  ccr.croto  haring  the  ibllming 
eecprceeiee  ci:xnt./tb  at  the  ege  ef  23  deye,  co  deterrdrod  by  brce.'iej  three  ctaadard 
fc-ineb  disaster  by  12-inch  high  beet  eyliniar  c-oclnm  la  accordance  titb  procedure 
cot  forth  ia  Specification  IJS,7,U.  Donicrsiion  C21-23  and  C59-33. 

Hla.  avereje  for  cny  KLalmrj  for  cay 

Clg?«  <^_rP  ^ri^.jrejpy;  *-^re  pyr  ppK«r>r 

A  -  -  --  --  --  -  3,rc3  lbs.  per  cq.  in.  -  --  --  --  -  2,509  Hie.  per  oq.  la. 

. .  2,500  ■  •  •  ■  ........  2, OX  ■  »  ■  " 

Tbo  cerent  factor  nlall  not  be  lcca  then  5.75  bops  (94  lbs.  per  bag)  for  Claes  "A* 
concrete  end  rot  Iren  th-n  4.75  be  pc  for  Cisco  *H*  eoncroto.  In  ne  cace  cball  the 
total  rater  coaterrt,  laolcdirj  roister©  ia  &S3rc,-;rto,  n:xeed  6  gallons  por  cash  of 

otaiat. 

■Cores"  or  epp roved  oquel  air  ontrnirdry  cprrrt  ofccll  bo  ceded  (approslEr.tely  25 
C.C.  per  bop  of  c  nxxt)  to  produco  ca  dr  oontcct  oi  4.'>  to  t.-,  la  ctriet  accordance 
nitb  nunofactvxor'a  reoenroedutions. 

Ceront  cball  bo  cf  any  ctesdard  brerd  of  V2  C1TH  Tm  Hr  a  hall 

cor  pi  7  dtb  ’v'dcrjl  Cpco.  2C -01913,  Cr.loce  o  w.  li  e  appixrau  by  tie  Dapirsw,  only 
one  brand  of  ccrrent  cball  be  need  ttootrhcut  tie  'iroicot.  Certified  roperto  of  ciil 
tset  of  etch  ahlpconi  sh-ll  be  farclclcd  the  Cnjiroer  in  duplicate,  if  requested. 

C  oarer  r-  pryate  cball  com  lot  of  ertnhd  ctoro,  or  ercrled  or  uaerrotnd  .prarol, 
hr.vir^  clean,  h~»rd  and  dsrcblo  pioooo  freo  frea  injuri<rao  ntour.ta  cf  reft,  viable, 
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>lro  : — rr-\\?c  t£dl  be  clerjj,  cL^rr-,  stbuxil  rcnl  coaeiatiEy  cf  bird,  otro~f, 
ellc  »  r.d  ir.occ ttd  y:riir?.£3  aa  fol.Vr.ai 
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fui  rbxi.’.  ccrtclr  crt  cus  tb-xn  1.0, ^  cf  eley  lunya  by  xcl^fct  rr»l  xot  zrrr*  ttxa 
3.0?  cl. .11  It  re  eved  by  c;  exert  i  tier.. 


Taler  rrv!  in  ifriej  <er.o:r.^  rVIl  bn  r3';ji  c:  1  C5*to  cf  laJtvit.M  ixorstd  cf 
oil,  *.*!■.'•;,  tlbrld  cr  r  rio  c.VI:r# 

3.  '*-•••-  -r  •  ••  r - All  o  be  rrclfjr  r.?:'jd  in  or' rb 
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cV.5,.1  t-c  r: i:'r  f cr  re.r-rir^  hr  vci'bt  f  *r.%t'S  vxmi  iu  tla  era- 


Tie  e.'ucntc  ri.jll  1 1  ulxsi  ia  cccii  .4rx'tltlcc  ua  rcxvircu  :‘c?  la:cdiito 
ore,  rax'i  cl-ll  to  nicer!  t ! i.l 3  frarli  ex 3  bcfoiu  i-itixl  rat  bra  cciaavid.  I.^cb 
jabfii  ii_ll  1-t  -rid  isj  t'j  ilrri’,  -. ?.l'i  iba  Cr. r-titlr^  ft  race. n^  oyeed,  >7 
•rot  it~a  1'  uir^tca  i.tsr  ».ll  .xtariol,  'x.-f  u.ltj  cuVv,  arc  in  Mj  ur''..t  be- 
fo:*3  bc.^.bevl'r  U.c:ct:rcci. 


Ccvcrcto  Ja  tio  ovtrfVr.;  trr  oleill  to  ocnctir.cfrfl  litnolithieclly  c:  oit!i  tta 
•onrtructien  <:1:. to,  t.s  lr.ixci.ttJ  tu  tto  pie.;?,  •'irrxr  o.'cttrcc'iiloa  joitii  arc  r.-od, 

•  'ay  vry  cinsll  be  pl.ced  -jith  c  SC-yejo  jr  It..:! .crd  iron  cr  c* — rr  «i^a,  ac  V.tJc:'xd, 
c&!  a  jjrcat  clxV.ro  of  tn-x:\  ocrr.xt  us'  t  c-jcj’ta  era!  (ihc.ll  bo  ;luicd  q  ttjVh 
cf  cyvroxixatcly  2*  o-xr  t-i  nvaftcu  of  tLs  JoV.t  f.-xr«ilatoly  p^ncotlicc  ycari-ij 
of  ooiun-'io. 


TliO  Elrrd  fit 
tlon.  It  f!»U 
lael  ar' e..l  Ti'«ri 
era to  late  c~:~r 


amto  ct  nil  1  a  ds-erited  fit  r:\lfrra  Jj'ycrn 
■,>t  va  frenyod  In  bnlt  nith  a  icrtleal  ft*:o 
'Cn,  rs  rrrr:  <]  by  tl:o  Ir.yJuv.r,  ctrll  bo 
•r.  ci  icrco  rad  croirtl  tlo  rclraVrelr;;. 


to  rrrr'ct  rr'-royc- 
fcll  over  ?  f;ot. 
crod  to  ro-t  tto  cetf 
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Cencr-.to  placed  la  roll  -..oather  shall  be  pretoctod  agrinat  frosting  In  a 
nannor  upprcrod  by  tho  Eagirsor.  If  required,  all  cggregatos,  Including  uatar, 
shall  bo  btatcd.  Eo  frcron  lung*  shall  ba  paraittod  la  the  agoTCy  to  bofors 
Bi-dag  cad  Lhe  roi=.horcirg  r,hall  bo  fres  of  ieo  or  front  uhan  tha  concrete  la 
placed.  Adni'gturaa  u>  pro-rout  frooaing  will  not  bo  hlloood. 

C.  Cr;dr-  nod  ecacrato  shall  bo  kapt  rot  by  sprinkling  with 

water  for*  a  poriod  of  fireiS)  clay®  after  placing,  cz  by  covering  with  an  ap¬ 
proved  vabnr-oaturatod  covering.  Any  oat hod  usod  shall  keep  tho  surface  contlna- 
ally  rat. 

All  onpocod  concroto  and  wall  surfaces  to  a  dopth  of  6  Inches  bolov  finished 
grads  «h«.ll  receive  a  wood  float  finish,  except  floors  in  buildirgs  which  shall 
be  troweled  rueoth  by  stool  trowel.  All  slabs  shall  bo  floated  e Tenth  and  fi¬ 
nished  without  the  addition  of  dry  nix  or  additional  cortar.  Bulges  in  surfaeea 
caused  by  give  in  fores  shall  bo  ruhbsd  dc:n  to  tho  plans  of  cdjccent  ourfaoe 
rather  then  by  filling  depressed  surfaces  with  sorter  to  a  truo  piano. 

D.  7prr* «  Ferns  shall  be  no  do  of  soloctod  saterlal,  clsar  und  free  fron 
looee  lucts  cod  similar  Cofoctn,  and  co  eractod  :.s  to  com'cm  oscatly  then 
filled  with  cuncroto  to  tho  d'uoncioz:)  of  tho  structure  o.*  r  rubor  as  uhem  on 
tho  pirn...  Fores  for  ell  c.rpesod  surfaces  shall  prevent  Iocs  of  grout  c.-J  bo 
of  unifern  thielaass.  Tho  propor  foreleg  of  concroto  work  chall  bo  entirely  tho 
rrcpoirib1  lity  of  tho  Contractor.  Hhoro  natal  tire  are  used  to  hold  tho  foma 
in  place,  eucl)  tics  shall  bo  cut  off  a  niairun  depth  of  ons  inch  frea  tho  face 
of  concroao  after  fores  aro  rorsowd,  ar.d  ths  holes  1-ft  properly  filled  with  co¬ 
co  nt  eerier,  All  corners  and  entire  not  otherxice  detailed  shall  have  cruafor 
atripo  1/S"  s  1/1 J  reccurod  on  tho  right  angle  lsga. 

Fores  s!all  bs  thoroughly  wot,  or  oiled  as  epprevod  by  tho  Engineer  before 
placing  concrete.  fores  shall  cot  bs  rozoved  fres  ---alls  for  a  period  of  loss 
than  tro  days,  nor  frets  slabs  for  a  period  lees  than  14  days  without  approval 
of  tba  Engiroer. 

I.  re^nforci’-t  All  reinforcing  reds  shall  be  of  new  billot  staol,  da- 
forced  and  cenforxing  to  A.S.T.;*.  Spse.  Designation  a-305-CCT,  or  to  Fed.  Spoo. 
QQ-B-71a.  tiro  cosh  choll  eonfom  to  A.S.T.U.  Designation  A- 135-37.  All  re¬ 
inforcing  shall  be,  when  surrounded  by  concroto ,  scours ly  nrod  in  place  and 
entirely  froo  frsa  loose  scale,  rust,  or  other  coating  which  night  doutroy  or 
roduco  its  bond  with  concrete .  Shop  drawings  and  bending  details  shall  bo  fur¬ 
nished  by  the  Contractor,  in  trlpllcnto,  for  Englnssr'a  approval,  bofore  fabri¬ 
cating. 

Protective  covering  on  steel  unless  otherwise  3  town  shall  be  In  floor 
betas  and  rails,  and  3/4"  in  slabs. 


A  berrft?  v.ll  shell  l.i  eeneter.etcd  in  Vs  cre'.T  c  ?  t!  :  I'r  xi  ^Ir.vsllrn 

Iff.CO  to  -  Jtmtie'i  If?. CO  ct  .  le  t  oa  Va  plan  ;t  i  rla.ll  1 ;  oci  !.i  rater.  r<rr:3  th.a 
<2—1  Cvex  criminal  c  oil  cn  ::=r  th  r.'.do  to  c ricirrl  f*il  ou  tl :  w.'lmot  e^t.  It 
o’ull  corxJet  or  flvi  frst  or-  tivlcr  beiTlor  cat-  2  feat  cf  4  I'd.  cci'-erots  bloci. 
Taa  i crpoco  cf  tl-)  barvior  1c  to  prarret  Czrc co  to  tUo  earth  M?J.  by  bnrcnir* 
roCci-tn.  Tbo  tictsr  portion  of  V*  boiviar  chell  !ro  cf  .?  irch  ccv  td  local  luzbor 
placed  oa  ci;s,  rurlen  Ion/'*  a  ard  r  a  cared  In  pleco  by  1  Inc.*  thick  stebe  driven 
lsto  tbs  ere- levied  fill  ct  »  cut  6  feet  ictsrvcfx.  lir.’iir  Li  or.cv.  rsspr.cti’co  ren 
8hall  bo  tin  '  '-re  ridth.  It  art  ho'  cc  or  ererbo  Lcinocn  ooaTt’r  tiir’tr  then  1/7  inch 
aill  rot  bo  prmittsd.  Tear  ailing  rbell  bo  crplr^id  5.f  nr.ccer.eii*  to  oocrro  tis 
bsaivr  in  realties  oad  eli-.rret.  Vela  rred  portion  of  tfca  terrier  rail  shell  bo 
fire  feet  i  fret*.  Zlmtlc"  122.C0  to  fJavxticn  177 .CO  er  Ir'idoftoJ. 


ct  oirCzr  blcc!*3  on  ce-o  r’nl  cry  bo  esc col  bler.’r  or  chip?*!,  prr.vidai  Vet  eftor 
boiny  laid  \ioro  eh  all  Is  ao  ere  «£.*•;  tbrc  -b  till  f.trr  than  1/7.  ieoli.  uleclx 
eta  11  fee  V-id  en  edgs  and  rfll  tci  bo  cortercd. 

f:x  barrier  cf  txod  pier!:  ct£  emersto  !>7cc":  r’-jli  bs  br.'.lt  :tp  an  tir*  fill 
prcfrcrees,  fxd  tlx  chrop-fcrt  cellar  peered  ce  clceo  tc  aee'.  tide  cf  Vet  beerde 
oo  poooiblo  to  .-rerro  Key  aside  r_.  lot  re.-c  that  c::e  1.;  :r  of  tc e.t’j  or  blech 
obeli  pc  eject  ebovo  tlo  ccep’otcd  fill  „t  a:*-  oeo  tiro .  If  tie  rr'fxr  c-  ret  ^t 
oleeo  orc-h  to  Vo  tell  '.o\-er~2ch  the  fill,  thee  it  rhsll  bVl  eitd  terxtf  tlcai 
tLo  rail  to  obtain  ccrpiclice. 


0*  £££EJ2-SS« 


Hpo  elall  to  f  j*  Dien.  Irtrc  Stjrr^’tb  Feiribreed  fr-oret  *i  C'el'.*)t*t  Fl  o  r--* 
•le.ll  cccply  vitb  C  xcificaticn  Coo5  giutd.rta  C7C-41  telvo  II  cr  <?  rbrll 

bo  o  ricie.cn  of  olx  feet  in  Jnngth.  Plpo  obeli  be  c?  Deenfertcrcd  by  tba  Corcroto 
Pipe  and  rredneta  Caryecy,  /J  el-joed ,  Via'^inie,  err  ex, tel. 

Tbo  pipe  obeli  bo  laid  to  a  tiro  lir  a  aad  ftxco  in  tho  beet  ccr’t'mli?  e  rnxxor. 
It  shall  he-ra  a  ccrploto  beerieg  on  coibl  or  eerrented  eertb  frr  its  fall  lcr^th 
and  it  shall  not  beer  direct:*  cn  enjr  reeb.  Too  tii'inan  clocrerco  batt*-oa  the 
pips  aud  any  took  ciiull  bo  3".  Joint*  obeli  be  ceio  cf  a  rtibor  reobot  Tylcs 
Jbict  or  crcal  and  pieced  in  acoordenoo  ritb  tbo  r.irafcchnrer'o  direction.  After 
thla  joint  has  been  nedo,  tta  eponirs  loft  in  tlx  isoido  and  onteido  shall  bo 
filled  ritb  &  Ilf  corsnt-rard  nortar.  After  pipe  Iteo  bean  laid,  earth  e’xll  to 
band  terped  crctEi  and  nr. ear  tho  piro  end,  a a  the  fill  io  rcicod,  it  obeli  bo  band 
taaped  orot v*l  tbo  pipo  to  a  point  rbera  tbo  sbocp-fcot  roller  con  poos  error  the 
pipo  without  dere'o  tboreto. 

Arennd  pipn  on  tho  npetroan  aido  there  ohall  bo  placed  five  ont-eff  ccceroto 
collars  ca  eh- am  cn  tbs  plan.  Tbs  ccceroto  in  collars  shall  b»  Claes  D. 
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-•rr' r.’i  '  *nT?3  tvp", 

Arr??n 3  cit.Il  be  placed  «r  riots  for  splaah  beards  r.c  shorn  oa  tho  pics. 
Thcco  (.hall  bo  plior-d  bafcro  ccrercto  is  poured  co  thoy  rill  bo  noouroly  et- 
taelioil  to  tbo  ««:isrcto,  cad  shall  bo  plaood  vortical  and  parponlicular  to  in- 

•Ido  fcoc  of  CtC'.O^jtO. 

Sex  ora  doll  bo  atds  of  i/4"  stool  boro  voldad  to  plctao,  os  oboes,  and 
attachod  to  the  crarflce  box  co  they  oca  bo  rcrovnd,  as  indicated, 

111  crrrsrd  senate  arc  orpceod  log  of  oc^la  for  splash  boards  shall  bo 
pointed  vrith  tvra  cocta  of  aluciuun  point,  Chorcin  T/illicnn  or  epprevod  equal, 

10.  8IB£2Z« 

Tho  Cpilli'-V  shill  bo  fvacad  cs  indicated  aid  a  flees  D  ooiarota  vail  obeli 
ba  porxod  into  a  troaafc  excavated  into  original  fTOT.s?,  Cenersto  shall  ts 
pcirrod  aruirct  aido  of  criminal  earth  aid  no  ifcrrs  rill  to  r.llc-sd,  Tbs  Con¬ 
te  cior  will  U  poraitted  to  J)1lco  1/2  to  1  cu,  ft,  etc  arc  fully  crbsddod  in 
thin  vc.ll, 

Tto  e~r.*vocry  crillruy  occth-cst  of  tho  in  shall  ret  br  ^routed,  bet 
•hall  to  t:»  criminal  creurd. 

11.  hJ^APi 

Riprap  of  l/i  to  2  on,  ft.  In  volitns  n  tones  shall  be  plncad  at  tbs  cat  lot 
end  of  tto  cot  tiro  to  hardsell  end  at  tho  couth  and  rorth  red  cf  dors,  co  lr£lcatr/d. 
Riprap  shall  to  band  pl_sod  to  drills*  tho  psrojuta^o  of  voids. 

Stows  fer  riprap  aro  to  bo  tabon  fren  bcul/Sors  cn  tho  site,  or  r *y  bo 
obtained  fret:  iocai  qcr.rrirs  at  tbo  Contrnotcr’s  cr^orso. 

12.  SP1ASTT  r.C,.rr3i 

Tbo  Onrllcra  Box  roquiron  tco  roes  of  splash  boards,  rhicb  nay  bo  rccovod 
to  allra  tha  rntor  lavol  to  bo  lonorod  in  tho  pond.  Tbs  Splosh  Boards  shall 
bo  of  donee  rslaot  otrr.e'isral  tirbar,  free  of  knots  cr  ebahss,  shall  bo  draccod 
on  4  ed^ao  red  uitb  straight  contact  cd^eo.  Tho  Contractor  shall  bo  very  care¬ 
ful  to  soe  that  contact  ctlvs  are  straight  end  aro  placed  co  tfcors  ohall  bs  o 
very  cnall  rrount  of  lrcta^o.  If  any.  If  thin  condition  is  sot  set,  tbs  Con¬ 
tractor  vi  11  biivo  to  recovo  and  roplaoo  tbo  boards. 

Boards  ohill  be  4"  r  8"  ar  4"  s  10",  as  available,  cat  to  3*-7*  In  length 
and  shell  net  oa  loss  than  4"  thick  ebon  drer-od. 
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Install  boards  and  occurs  in  place  by  too  don  red  cos  as  directed,  inaadiato- 
ly  bofore  filling  pond, 

13.  TOP  SPIT, i 

Aft or  the  earth  fills  are  coaplctod  and  sloped  as  shown  on  tbo  plans,  the 
top  ooil  free  the  area  covered  by  tbs  fill,  borrow  pit  and  other  areas  in  the 
vicinity,  if  required,  chall  bo  spread  even  over  the  area  froa  water  level  on 
tbs  upetroaa  face  to  tba  too  of  fill  on  tbs  derxstrean  faoo  to  a  depth  of  4 
inches.  !!o  ban dr a king  or  grading  will  bo  required,  hevover ,  the  fl niched  sur¬ 
face  shall  be  sloped  as  soooth  os  practicable  by  bulldoaar  or  blads  grader. 

u.  srmm* 

After  tbs  top  soil  hen  boon  placed,  grass  soed  shall  be  sorn  over  the  area 
fkoa  water  level  on  tbn  upstreea  faco  to  the  too  of  slops  cn  tbo  dornstroao 
face  at  the  rate  of  5  lbs.  par  1,000  eq.  ft.  of  area,  by  hand  or  approved  seed¬ 
ing  equiprmat.  Tbs  seed  chall  be  as  follows  i 


Cocoon  Hare 

Proportion 

hr  volant. 

Purity 

Gemination 

Be  muds 

30* 

95 

85 

Tall  Fcocue 

20* 

95 

85 

Perennial  Rye 

3C* 

95 

85 

Rod  Top 

15* 

90 

85 

White  Dutch  Clover 

I5§ 

95 

85 

Tbs  gross  seed  shall  be  nixed  and  guaranteed  by  tbo  dealer  to  oonforn  with 
tbs  above  roquirsBento . 

After  the  grass  ceed  has  been  sown,  tbo  Contractor  shall  water  the  entire 
area  with  a  fine  spray  and  shall  on e  Took  la tor,  urines  sufficient  _ a Ins  have 
oo  cur  red,,  wator  tba  area  for  the  sooond  tiae  with  a  fins  spray. 

15.  ££A£i2Ei 

At  the  completion  of  the  work,  and  before  final  acceptance  by  the  Owner, 
the  Contractor  shall  cake  a  thorough  inspection  of  tho  project  and  correct  all 
work  feund  to  be  faulty .  Waste  excavation  and  excavation  removed  for  concrete 
foundations  shall  be  leveled  off,  tks  banks  of  the  borrow  pit  shall  be  sloped, 
es  indicated,  and  the  entire  site  loft  with  a  noot  appoaranee,  satisfactory 
to  the  Engineer. 
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ill  pharos  of  the  rorl:  ahall  be  ccnplatod  In  a  flrot  claaa  eorkmanlila  nannor 
and  thj  Contractor  ahall  'ruarantoo  the  rork  aa  to  faulty  rorhaanahlp  or  natorials 
for  a  period  of  one  year  af tor  acceptance  by  the  Oraor. 

If,  during  the  12  sonth  period  following  acceptance  by  tha  Owner,  any  dofocta 
caused  by  faulty  nortec no hip  or  oatoriala  and/or  negligence  or  lack  of  proper  core 
on  tho  part  of  tha  Contractor  ohould  be  found,  the  Contractor  ahall  furnish  and 
install  such  nee  eatorials  as  are  nacoaaary  and  ropair  such  defect ire  rork  at  his 
oen  expends,  upon  roooipt  of  rritton  notice  froa  the  Engineer  or  Omor. 
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APPENDIX  VII 

LETTER  PROM  COMMISSION  OF 
GA>C  AND  IMLAND  FISHERIES 


Mr.  R.  V.  Davis 
Executive  Secretary 
State  Water  Control  5 card 
P.  0.  Box  11U3 
Richmond,  VA  23230 

Dear  Mr.  Davis: 


Our  staff  has  reviewed  the  prc  1  lainary  Phase  I  Inspection 
Report  for  Lake  Brittle  Daa  and  arc  in  concurrence  with  the 
findings.  We  are  currently  making  efforts  to  secure  funds 


*  James  F.  Mclntecr,  Jr. 
Executive  Director 


LCH/sk 

cc:  Mr.  J.  W.  Engle.  Jr. 

Lands  and  Engineering  Division 


